Introduction
============

Cataracts remain the leading cause of blindness in the world, and cataract surgery is one of the most frequently performed surgical procedures. Cystoid macular edema (CME) is the most common cause of visual impairment related to the postoperative period of uncomplicated cataract surgery. CME has a low incidence of 0.1%--2.35%;[@b1-opth-12-607] occurs between the fourth and tenth postoperative week; and can manifest as visual blurring, image distortion, photophobia, or some combination therein.[@b2-opth-12-607],[@b3-opth-12-607] There are two types of CME: one is a subclinical type, in which macular thickening is observed normally on optical coherence tomography (OCT) and with no reduction of visual acuity; the other type is associated with the reduction of visual acuity.

Ocular surgery causes inflammatory events with the production of prostaglandins, leading to the accumulation of intraretinal fluid and macular thickening.[@b4-opth-12-607] Mechanical traction on perifoveal retinal capillaries during phacoemulsification may contribute to macular thickening and even CME.[@b5-opth-12-607] Inflammatory mediators, when diffused to the vitreous and retina, cause vasodilatation and disruption of the blood-- retinal barrier, and the fluid accumulation in the retina can develop CME.[@b6-opth-12-607]

The incidence of CME with clinically significant vision loss after phacoemulsification surgery is only 0.2%--1.4%.[@b7-opth-12-607],[@b8-opth-12-607] However, the frequency of CME depends on the diagnostic method used. When using more sensitive instruments, such as OCT, the estimated rate is 4%--40%. In most cases, CME regresses spontaneously after 3--12 months, and only 1% of patients experience the loss of visual acuity.[@b9-opth-12-607]

Based on controversial data in the literature about the use of NSAIDs in preventing CME, the objective of this study was to use OCT to analyze the macular thickness of three groups of patients using nonsteroidal anti-inflammatory drugs (NSAIDs) or an eye lubricant during the pre- and postoperative periods of cataract surgery.

Methods
=======

This double-blind, randomized, comparative, quantitative, prospective study was performed on three groups of patients using one of the following sterile ophthalmic suspensions both before and after cataract surgery: 0.3% nepafenac (Nevanac^®^ UNO), 0.5% ketorolac tromethamine (Acular^®^ LS), or propylene glycol (Systane^®^ UL), the last of which was used as a control. The eye drops were used preoperatively (2 days and 5 minutes before surgery) and postoperatively for 45 days. Nepafenac was applied once per day, ketorolac tromethamine was applied three times per day, and propylene glycol was also used three times per day. Data were collected between 10 November 2014 and 15 January 2016.

All patients were submitted to a 1.8-mm clear corneal incision phacoemulsification by the same experienced surgeon. A foldable intraocular lens implantation in the bag was performed in all patients.

We included all patients who had an uneventful phacoemulsification and who completed the minimal follow-up period of 45 days in the study. Patients who had complicated phacoemulsification were excluded, as were patients with a medical history of previous ocular surgery and patients with glaucoma and uveitis. Those patients who were carriers of certain systemic diseases (including diabetes mellitus) were also excluded. Patients with retinal disease, those whose OCT was not well performed (uncooperative patients or those with cataracts that did not allow the test to be performed with quality), and those with scores of \<6 were also excluded. All patients were submitted to a complete ophthalmological evaluation, including visual acuity test, slit lamp examination, ocular tonometry, and fundus examination.

OCT was performed using a Stratus III device both preoperatively before cataract surgery and on the 1st, 7th, and 45th postoperative days. A macular thickness map was used for the image acquisition, and retinal thickness/volume was recorded after image capture to analyze the macular retinal thickness. An ophthalmologist experienced in fovea-centered image acquisition performed all of the tests.

The sample was composed of 77 eyes from 42 patients; 35 patients had a bilateral surgery with a 1-week interval between the eyes, and seven patients had only one eye surgery. A total of 32 eyes were included in the ketorolac tromethamine group, 21 were included in the nepafenac group, and 24 were included in the control group that used propylene glycol. The patients were randomly assigned to the use of a medication using an Excel spreadsheet created for that purpose. Participants were included when diagnosed as having cataract, undergoing surgery, and willing to complete the minimum data collection follow-up period. A signed free and informed consent document was obtained from all patients. The research followed the guidelines of the Declaration of Helsinki and was approved by the Research Ethics Committee of the University of the West of Santa Catarina under the number 826.475. The results were submitted to analysis of variance using the Tukey test at 5% probability.

Results
=======

The mean macular thicknesses of the group that used nepafenac drops preoperatively and at 1, 7, and 45 days postoperatively were 216.42, 216.61, 222.47, and 218.28, respectively; these values for the control group that used propylene glycol were 218.29, 214.50, 219.37, and 228.45, respectively; and those for the group that used ketorolac tromethamine were 217.46, 220.71, 225.25, and 228.46, respectively. The mean, SD, and *p*-values are shown in [Table 1](#t1-opth-12-607){ref-type="table"}.

The mean macular thickness results of the three groups using eye drops, measured in microns, are shown in [Figure 1](#f1-opth-12-607){ref-type="fig"}.

Discussion
==========

CME remains a common cause of visual impairment in cataract surgery,[@b10-opth-12-607] and OCT has revolutionized the analysis of diseases that affect the retina and their management.[@b11-opth-12-607] Most clinical trials have analyzed OCT measurements of macular thickness, including studies of CME after cataract surgery.[@b12-opth-12-607]

In the current study, no significant difference was found in the macular thickness at postoperative days 1, 7, and 45 after uncomplicated cataract surgery among the ketorolac tromethamine, nepafenac, and propylene glycol groups. This result corroborates that of Tzelikis et al,[@b13-opth-12-607] who showed that the prophylactic use of NSAIDs after uncomplicated cataract surgery was unable to prevent macular edema compared with placebo. The present study showed that nepafenac drops were associated with the lowest standard deviation of the three groups; thus, these eyes showed less longitudinal variation in macular thickness during the study period, except on the 45th day, but with no significant difference at any measurement (days 1, 7, and 45 postoperatively).

Similarly, a randomized study of 162 patients, where 54 patients composed the placebo group, 54 composed the 0.5% ketorolac group, and 54 composed 0.1% nepafenac group, did not find a significant difference among the three groups in terms of macular thickness. In that study, all of the patients used the medication topically, starting on the day of phacoemulsification (preoperatively) and continuing with its use for 4 weeks.[@b14-opth-12-607]

However, a previous study[@b15-opth-12-607] of prophylactic use suggested that nepafenac is a highly promising drug for preventing CME after cataract surgery, and another study[@b16-opth-12-607] that examined the use of 0.5% ketorolac tromethamine found that it effectively decreased postoperative macular edema. A third study performed using fluorescein angiography compared a group of 30 patients using nepafenac with 29 patients using fluorometholone and found that the incidence of CME was significantly lower in the first group (*p* \< 0.0001) during both the second (*p* = 0.0266) and fifth (*p* = 0.0055) weeks.[@b17-opth-12-607] A meta-analysis concluded that nepafenac and ketorolac are equally effective in controlling post-cataract surgery ocular inflammation, but nepafenac was more effective in reducing conjunctival hyperemia and ocular discomfort.[@b18-opth-12-607] However, another study found that although CME is common after cataract surgery, nepafenac shows no benefit in the absence of risk factors.[@b19-opth-12-607]

One reviewed article found that even when adopting evaluation methods that are theoretically more sensitive than visual acuity measurement (eg, contrast sensitivity), significant differences do not occur in the prophylactic treatment of CME. A smaller increase in macular thickness and less loss of contrast sensitivity might exist, thereby justifying the use of NSAIDs for high-risk patients.[@b20-opth-12-607] However, a recent study concluded that the risk of CME in patients who underwent cataract surgery was low and that the reduction with the use of anti-inflammatory drugs was modest.[@b21-opth-12-607]

One study that compared bromfenac with nepafenac concluded that the former was superior and provided less macular thickening and better visual acuity than the latter, which suggests that other drugs might be more efficient with regard to macular edema prevention.[@b22-opth-12-607] A recent study found that bromfenac is safe and effective for preventing or treating CME.[@b4-opth-12-607] Another study analyzed the use of nepafenac with topical prednisone and concluded that this combination was more effective than prednisone alone in preventing CME after phacoemulsification. This finding alerts us to the potential effectiveness of combination therapies and the need for additional studies to evaluate this possibility.[@b23-opth-12-607]

Another aspect to be considered is that the lack of patient adherence in administering eye drops may decrease the effect of nonhormonal therapy, though the administration of ketorolac in the anterior chamber did not maintain good concentrations following cataract surgery.[@b24-opth-12-607]

Conclusion
==========

Based on the results obtained from the OCT measurement, no significant differences were found in macular thickness variation among the groups of patients who used prophylactic eye drops of nepafenac, ketorolac tromethamine, or propylene glycol after uncomplicated phacoemulsification.

Although the NSAIDs were well tolerated by all patients of both relevant groups, our study failed to establish whether they affected the development of macular thickening once there were no significant differences between groups in all measurements. During the study period, none of the patients presented with CME.

Finally, we recognized that our sample is too small; further study with a large sample is needed. The possibility of bias regarding the 1-week interval between the eyes on the analysis of macular thickening in the second eye is also highlighted here.
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###### 

Macular thickness mean and SD during the pre- and postoperative periods

  Day            Nepafenac (Nevanac^®^ UNO)   Propylene glycol (control group)   Ketorolac tromethamine (Acular^®^ LS)   *p*-value                    
  -------------- ---------------------------- ---------------------------------- --------------------------------------- ----------- -------- ------- -------
  Preoperative   216.42                       23.35                              218.29                                  26.25       217.46   26.79   0.971
  Day 1          216.61                       23.12                              214.5                                   28          220.71   27.66   0.674
  Day 7          222.47                       23.27                              219.37                                  28.26       225.25   21.66   0.671
  Day 45         218.28                       19.15                              228.45                                  29.63       228.46   27.85   0.327
